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(54) DRIVING METHOD OF PIEZOELECTRIC TRANSFORMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of driving a piezoelectric 
transformer which is of four-terminal structure and has a high step-up ratio and a 
small leakage current even if it is used as a piezoelectric inverter. 
SOLUTION: A piezoelectric transformer is equipped with two piezoelectric 
transformer main bodies 1 and 2, and the primary sides 3 and 4 of the piezoelectric 
transformers 1 and 2 are polarized in the same direction, the secondary sides 5 
and 6 are polarized in opposite directions or the primary sides 3 and 4 are polarized 
in opposite directions, and the secondary sides 5 and 6 are polarized in the same 
direction. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[naim(s)] 

[Claim 1] It has the 1st, the 2nd body of a piezoelectric transformer (1), and (2). Each body of a piezoelectric transformer (1), 
The upstream (3) which is an input side of (2), and (4) are polarized in this direction. Secondary (5) of an output side, (6) is 
the drive approach of the piezoelectric transformer which polarized to hard flow, and connected the cold cathode tube L the 
secondary electrode (5a) of these secondary (5) and (6), and in between (6a), and was characterized by driving, respectively. 
[Claim 2] It has the 1st, the 2nd body of a piezoelectric transformer (1), and (2). Each body of a piezoelectric transformer (1), 
The upstream (3) which is an input side of (2), and (4) are polarized to hard flow. Secondary (5) of an output side, (6) is the 
drive approach of the piezoelectric transformer which polarized in this direction, and connected the cold cathode tube L the 
secondary electrode (5a) of these secondary (5) and (6), and in between (6a), and was characterized by driving, respectively. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[rield of the Invention] This invention relates to the drive circuit of the cold cathode tube used for the light source for back 
lights which illuminates from a background the liquid crystal used for the personal computer etc. with light, and the drive 
approach of a piezoelectric transformer used for direct-current high-voltage transformer assemblies, such as a television 
receiver and an electronic copying machine, etc. in addition to this. 
[0002] 

[Description of the Prior Art] Conventionally, as this kind of piezoelectric transformer is shown in drawing 5 R> 5, rectangle 
plate type is used. In drawing, primary lateral electrode 1 la is prepared in a front flesh side by the upstream (input side), 
respectively, and, as for 1 1, secondary electrode 12a for output fetch is prepared in the edge by secondary (output side), as 
for 12. 

[0003] moreover, the high voltage [ piezo-electric effect ] corresponding [ an arrow head shows the direction of polarization, 
respectively, and polarize the upstream 1 1 by high electric field in the thickness direction, and polarize secondary 12 in the 
die-length direction, if the electrical potential difference of the proper resonance frequency it is decided with a die-length 
dimension that will be the upstream 1 1 is inputted, mechanical vibration will arise according to an inverse piezoelectric 
effect, and ] to vibration — secondary - it is outputted from 12. 

[0004] Since the thing of the above-mentioned configuration (rectangle plate type) has the low pressure-up ratio of itself, 
when carrying out a deer, and making a cold cathode tube turn on conventionally, rising voltage manual stages, such as a coil 
transformer, were required for the preceding paragraph. 

[0005] In order to solve this, the laminating mold piezoelectric transformer is examined actively in recent years. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in this laminating mold piezoelectric transformer, although a 
pressure-up ratio is high, in that the ingredient cost used for an internal electrode is high, exfoliation between layers, etc., a 
problem is in dependability. 

[0007] Moreover, although there is a symmetry Miyoshi Rosen mold transformer of a configuration as shown in drawing 6 
in order to make a pressure-up ratio high A frequency becomes high even if die length is the same compared with the thing 
of the conventional common secondary Rosen mold which has two knots (it is called a node point in the part which vibration 
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does not produce) as shown in drawing 5 . Since the leakage current from the cold cathode tube which connects with a 
piezoelectric transformer and is driven will become large if a frequency becomes high, it is not desirable if it thinks from a 
viewpoint of the effectiveness of an inverter. 

[0008] Moreover, the technical problem that it being design top inconvenience, the leakage current, etc. had to be taken into 

consideration if it is the piezoelectric transformer of 3 terminal methods of the conventional method occurred. 

[0009] The place which this invention was proposed in view of the above-mentioned thing, and is made into that purpose **s 

to offer the drive approach of the piezoelectric transformer which can be reduced rather than a conventional type also about 

the leakage current, when the high pressure-up ratio could be obtained, a design becomes easy since it is moreover 

four-poles and it uses as a piezo-electric inverter, even if it is not a laminating mold but a veneer type. 

[0010] 

[Means for Solving the Problem] polarization of the upstream 3 and 4 which this invention is equipped with the 1st and 2nd 
body 1 and 2 of a piezoelectric transformer, and is an input side of each bodies 1 and 2 of a piezoelectric transformer — this 
direction - forming — secondary [ of an output side ] — 5 and 6 — respectively — reverse — polarizing — and secondary 
[ these ] — the cold cathode tube L was connected between 5 or 6 secondary electrode 5a and 6a, it considered as the 
configuration to drive, and the above-mentioned purpose is attained, moreover, polarization of the upstream 3 and 4 » hard 
flow — carrying out — secondary — 5 and 6 — respectively — this direction — polarizing -- and secondary [ these ] - the cold 
cathode tube L was connected between 5 or 6 secondary electrode 5a and 6a, it considered as the configuration to drive, and 
the above-mentioned purpose is attained. 
[0011] 

[Embodiment of the Invention] The so-called Rosen mold piezoelectric transformer prepares primary and a secondary 
electrode in electrostrictive ceramics, such as PZT, and polarizes them by high electric field, respectively. If the electrical 
potential difference of the proper resonance frequency decided in the die-length direction of the upstream is impressed, a 
component vibrates according to an inverse piezoelectric effect, and only the electrical potential difference which balanced 
vibration according to the piezo-electric effect can take out from secondary. 

[0012] By the way, a piezo electric crystal can apply high electric field in the direction with the ceramics, and it can obtain 
by arranging a crystal lographic axis. And there are a thing which makes the positive sense of the axis of coordinates over the 
force generate positive charge when tension is applied to a piezo electric crystal (the sign of piezo-electricity is forward), and 
a thing which generates negative charge (the sign of piezo-electricity is negative). Then, when polarization of secondary [ of 
the piezoelectric transformer made with the same ingredient ] or the upstream is made reverse, if the electrical potential 
difference of resonance frequency is impressed to the upstream, the potential of the same magnitude of an opposite sign will 
occur in secondary, respectively. 

[0013] In view of the above-mentioned thing, this invention carries out the direction of polarization of the upstream in this 
direction using two piezoelectric transformers of the veneer, respectively. Make secondary reverse, or make the direction of 
polarization of the upstream reverse, and it makes secondary into this direction, connect a load between each secondary [ of 
each piezoelectric transformer ], make secondary [ one ] generate electronegative potential in secondary [ of electropositive 
potential and another side ], and it is made to produce the big potential difference on both sides of a cold cathode tube, and 
enables it to expect a high pressure-up ratio 
[0014] 

[Example 1] Drawing 1 shows the 1st example of this invention. In this example, it has the 1st body 1 of a piezoelectric 
transformer of rectangle plate type, and the isomorphism-like 2nd body 2 of a piezoelectric transformer, the condition of 
illustration — setting — these [ 1st ] and the 2nd body 1 and 2 of a piezoelectric transformer — almost — a left half part - 
respectively - the upstream 3 and 4 — becoming — ****-- the right half part of the opposite side — secondary — it is 5 and 6. 
[0015] and — although polarization of the thickness direction is carried out in this direction as the upstream 3 and 4 shows a 
characteristic thing by the arrow head — secondary — as an arrow head shows the die-length direction, respectively, 
polarization of 5 and 6 is carried out conversely. 

[0016] in addition, primary lateral electrode 3a, 3a*, 4a, and 4a' prepares in the front rear face of the each first sides 3 and 4 as 
everyone knows, respectively — having — secondary — the secondary electrodes 5a and 6a for output fetch are formed in the 
heel of 5 and 6. 

[0017] Moreover, the end of a power source V0 is connected to primary lateral electrode 3a by the side of the front face of 
the 1st body 1 of a piezoelectric transformer, and primary lateral electrode 3a is connected to primary lateral electrode 4a of 
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the 2nd body 2 of a piezoelectric transformer. Moreover, it connects with the other end of a power source VO, and primary 
lateral electrode 3a' by the side of the rear face of the 1st body 1 of a piezoelectric transformer is grounded while connecting 
with primary lateral electrode 4a* of the 2nd body 2 of a piezoelectric transformer. Moreover, a cold cathode tube L is 
connected between secondary electrode 5a of the 1st and 2nd body 5 and 6 of a piezoelectric transformer, and 6a, and the 
bodies 1 and 2 of a piezoelectric transformer are driven, and it is constituted so that a cold cathode tube L may be turned on 
with a secondary output. 

[0018] Drawing 2 (a) shows the drive method of the conventional piezo-electric inverter. In addition, as for the inside C of 
drawing, the stray capacity C produced at the time of the drive of a cold cathode tube L is expressed briefly typically, and if 
la is the leakage current produced with stray capacity C and its stray capacity C is large, this leakage current will also 
become large. Moreover, drawing 2 (b) shows the drive method of above-mentioned this invention contrasted with the 
conventional example. 

[0019] the former shows to drawing 2 (a) — as — secondary [ of a piezoelectric transformer ] — the end of the cold cathode 
tube L which is a load is dropped on a bond 12, and the other end is dropped on a ground, and he impresses input voltage to 
the upstream 1 1 through a power source V0, and was trying to turn on a cold cathode tube L 

[0020] However, in this approach, the leakage current la arose for the stray capacity C which is parasitic on a cold cathode 
tube L, and this leakage current had the fault of influencing greatly the brightness nonuniformity of the effectiveness of a 
piezo-electric inverter, or a cold cathode tube L. In addition, the leakage current la here is Ia=2pif€-V (f is drive frequency 
and V is a lighting electrical potential difference). 

[0021] on the other hand, the 1st example of this invention shows to drawing 1 R> 1 and drawing 2 (b) — as — polarization of 
the upstream 3 and 4 of each bodies 1 and 2 of a piezoelectric transformer — respectively — this direction — carrying out — 
secondary — 5 and 6 were made reverse and they have connected the cold cathode tube L between secondary electrode 5a 
and 6b. 

[0022] thus, secondary — each the bodies 1 and 2 each second sides 5 and 6 of a piezoelectric transformer, since the direction 
of polarization is reverse respectively when the bodies 1 and 2 of a piezoelectric transformer which made polarization of 5 
and 6 reverse, respectively are used for lighting of a cold cathode tube L if it is going to produce only the potential difference 
V of a cold cathode tube L - an electrical potential difference forward to one secondary part — into the secondary part of 
another side, electrical-potential-difference- V/2 occur, and the big potential difference arises on both sides of a cold cathode 
tube L. [ negative in +V/2 ] That is, if two bodies 1 and 2 of a piezoelectric transformer are driven in this way, a high 
pressure-up ratio is expectable. 

[0023] That is, supposing the electrical potential difference V of +1000V arises in secondary that the number of piezoelectric 
transformers is one like drawing 2 (a), the potential difference is 1000V when this is dropped on a ground (0V). On the other 
hand, if two piezoelectric transformers, the 1st and the 2nd, 1 and 2 are used like this invention of drawing 2 R> 2 (b), it 
becomes +1000V- (-1000V) between the each second sides, and the potential difference is set to 2000V, and if a cold 
cathode tube L is asked for brightness comparable as drawing 2 (a) after all, supply voltage V0 can be managed with one 
half. 

[0024] Moreover, in this invention, since secondary [ of each bodies 1 and 2 of a piezoelectric transformer ] is taking out 
opposite sign electrical-potential-difference +1/2V of the same magnitude, and -1/2V mutually, the central part of a cold 
cathode tube L is set to 0V, stray capacity becomes C/2 and the leakage current reduces it. 

[0025] According to this method, since it is both high pressures, brightness nonuniformity cannot happen easily. Moreover, 

if the leakage current also observes only one of the two of an output, it will become like a degree type. 

[0026] Ibl=2pif(C/2) - (V/2) 

[0027] The whole leakage current is as follows. 

[0028] 

Ibl+Ib2=pifC-V=(l/2) la[0029] Therefore, the leakage current is also reduced by half. 
[0030] 

[Example 2] Drawing 3 shows the perspective view of two bodies 1 and 2 of a piezoelectric transformer used for the 2nd 
example of this invention, in this example, one side is turned over and used using each bodies 1 and 1 of a piezoelectric 
transformer, and an arrow head shows polarization of the thickness direction of the each first sides 3 and 3 — as — mutual — 
reverse - carrying out — moreover, secondary — it has the description to arrange and use 5 and 5 in this direction as they are 
in the die-length direction. In this case, polarization of the each first sides 3 and 3 is made reverse, and the potential of the 
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same magnitude of an opposite sign is generated in the each second side, and it is considering as the big potential difference. 
[0031] Also in the piezo-electric inverter applied to the drive circuit of Fig. 2 (b), the same operation effectiveness as the 1st 
example can be acquired using these two bodies 1 and 1 of a piezoelectric transformer. 

[0032] Drawing; 4 is what extended primary auxiliary electrode 3b and 3b' further to these, respectively, extends an auxiliary 
electrode in this application, and is increasing the mechanical component. Moreover, as an arrow head shows, it becomes 
possible to raise a pressure-up ratio by making polarization reverse. Moreover, a pressure-up ratio can be controlled, without 
being able to adjust a mechanical component and spoiling the effectiveness of a piezoelectric transformer, if it changes in the 
size of auxiliary primary electrode 3b and 3b'. 

[0033] In addition, the above-mentioned example is applicable also to symmetry Miyoshi Rosen. Moreover, although the 
example which drives a cold cathode tube L was explained, it can use also as an object for high-voltage power sources. 
[0034] 

[Effect of the Invention] It can consider as the configuration of making polarization of secondary or the upstream reverse 
using two piezoelectric transformers, and as mentioned above, by this invention, if the outgoing end of the each second side 
is made to generate forward and electronegative potential, respectively and it is made to make it produce the big potential 
difference, a high pressure-up ratio is substantially expectable, it is four-poles structure and the leakage current can be 
lessened. 



[Translation done.] 
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